Abstract. Two studies were conducted to assess the effects of leaf aging on gas exchange in okra [Abelmoschus esculentus (L.) Moench] leaves. Gas exchange was measured at 6-to 10-day intervals starting 15 days after leaf emergence (DFE) and continuing until senescence at 50 DFE. Rates of transpiration (E), stomatal conductance (g s ) and CO 2 exchange (CER) increased as leaves matured up to ≈25 DFE, about full leaf expansion. Transpiration rate, g s , and CER declined after 25 DFE and as leaves aged further. Internal leaf CO 2 concentration (C i ) was higher in old than young leaves. This study suggests that the most efficient okra canopy would maximize exposure of 25-day-old leaves to sunlight.
g s , and CER declined after 25 DFE and as leaves aged further. Internal leaf CO 2 concentration (C i ) was higher in old than young leaves. This study suggests that the most efficient okra canopy would maximize exposure of 25-day-old leaves to sunlight.
were followed (Colditz et al., 1984) . Fields were irrigated as needed.
One plant within each plot was selected at random and tagged. Located near the uppermost position of the main stem, a newly emerged leaf (1 to 2 days old) was labeled on 3 July for Expt. 1 and 10 July for Expt. 2. Gas exchange measurements were initiated 15 DFE, when leaf size was large enough (≥6.25 cm 2 ) to cover the leaf chamber. Data were collected six times at 6-to 10-day intervals, until senescence. Pods were harvested at an appropriate size.
Gas exchange rates were recorded using a portable steady-state gas-exchange system (ADC model, LAC-2) consisting of a 16-cm 3 leaf chamber and an infrared gas analyzer (Analytical Development, Huddleston, U.K.). To minimize fluctuations of CO 2 found in the plant canopies, ambient air was drawn from outside of the field through a sampling tube, 0.5 cm in diameter and 6 m long, provided with a fiberglass filter at its intake. The instrument provided data on photosynthetically active radiation (PAR, µmol•m All data were subjected to analyses of variance (SAS Institute, Cary, N.C). Regression analyses were conducted to assess the relationship of gas exchange rates and leaf aging.
Results and Discussion
On average, 25 days elapsed between the day of leaf emergence and full leaf blade expansion. Apparent senescence (yellowing of leaves) began ≈40 DFE, and by 50 DFE, leaves were >50% yellow.
photosynthetically efficient would be helpful in developing a canopy where sunlight is intercepted by the most efficient leaves. Therefore, the present study was conducted to determine how gas exchange in okra changes with leaf age.
Materials and Methods
Two field studies were conducted during Summer 1990 on a Dothan sandy loam (fine loamy, siliceous, thermic, Plinthic Paleudult) at the Fort Valley State College Agricultural Research Station. Experimental units were single-row plots consisting of east-west rows that were 4.6 m long and 0.92 m wide. Okra seeds ('Clemson Spineless') were planted 0.3 m apart in the row on 17 May in both fields. The design was a randomized complete block with 10 replications. The six leaf ages (beginning with 15 DFE and increasing by 6-to 10-day intervals to senescence) constituted the treatments. Recommended cultural practices Okra is a herbaceous, annual, vegetable crop native to the South African and Asian tropics (Thakur, 1989; Thompson and Kelly, 1957) . It is particularly popular in the southern United States as a home-garden vegetable and a roadside or farmer's market commodity (Singh, 1987) . Research on okra production in the United States has been confined to a few management studies (Albregts and Howard, 1976; Singh, 1987) . There is a significant void in information concerning the crop's physiology.
The biological and economic yield of a crop is associated closely with the rate of net CO 2 exchange per unit leaf area (CER) (Hobbs and Mahon, 1982; Zelitch, 1982) . Factors, such as genotype, assimilate demand by sinks, environment, and leaf age, affect CER (Dwyer et al., 1989; Rasparuva and Rasoluv, 1989) . Leaves generally reach the maximum CER at maturity and decline thereafter to senescence (Bhagsari, 1988; Dwyer et al., 1989; Osman and Milthorpe, 1971; Pettigrew and Meredith, 1994) . In cotton (Gossypium hirsutum L.), a crop closely related to okra, gas exchange efficiency increases as the newly formed leaves expand. Once the leaves are fully expanded [20 days from emergence (DFE)], however, gas exchange activities begin to decline (Constable and Rawson, 1980; Krieg, 1981; Oosterhuis, 1989, 1990) . Okra, having an indeterminate growth habit, continues to produce new leaves from the main stem and on axillary branches until late in the growing season. A knowledge of the stage of growth at which leaves are most Leaf age had a significant effect on E, g s , CER, and C i . A quadratic equation provided the best fit for the relationship between leaf age and E (Fig. 1) (Fig. 2) . The g s value in both experiments peaked at ≈25 DFE. The relationship of CER with the age of the leaf was cubic in Expt. 1 and quadratic in Expt. 2 (Fig. 3) . During the leaf expansion period, increase in CER/day amounted to 1 µmol•m -2
•s -1 . The CER declined after full expansion with aging by an average daily rate of 0.22 µmol•m -2
•s -1 . The relationship of C i and leaf age was quadratic for both experiments (Fig. 4) . The C i content declined during leaf expansion. Once the leaf was fully expanded, C i increased with age.
According to our results, water vapor and CO 2 exchange were affected similarly by leaf aging. Since the water vapor and CO 2 exchanges take place through the same leaf pores, similar behavior would be expected. Similar results have been obtained with other crops (Beardsell et al., 1973; Frank, 1981 ). An increase in water vapor and CO 2 exchange rate during leaf expansion may be attributable to a high level of activity in the mesophyll tissue of young leaves and wide stomatal opening (DeMichele and Sharpe, 1972) . The increase in C i of the aging leaves may have resulted from slower CO 2 fixation and smaller stomatal opening. The study suggests that an ideal okra canopy should be such that 25-day-old leaves are exposed to the maximum amount of sunlight.
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